Differential regulation of sigma and PCP receptors after chronic administration of haloperidol and phencyclidine in mice.
The existence of multiple receptor sites for the psychotomimetic agents phencyclidine (PCP) and some opiate-benzomorphans such as (+)N-allylnormetazocine ([+]SKF 10,047) in the mammalian central nervous system is well documented. These are: 1) sigma/PCP (sigma p) site, which binds both PCP and psychotomimetic opiates but not antipsychotics such as haloperidol, 2) PCP site, which selectively binds PCP analogs, and 3) sigma/haloperidol (sigma h) site, for which certain antipsychotics and (+)SKF 10,047, but not PCP analogs, display high affinity. In this study we examined the regulation of these receptor sites after chronic treatment of mice with either PCP or haloperidol. The following radiolabeled ligands were used to assess binding to the various receptor subtypes: [3H]-1-[1-[3-hydroxyphenyl)cyclohexyl]piperidine ([3H]PCP-3-OH; sigma p and PCP sites), [3H]thienyl-phencyclidine ([3H]TCP; PCP site), (+)-[3H]SKF 10,047 (sigma p and sigma h sites), and [3H]haloperidol (sigma h and D-2 dopamine receptors). Treatment of mice for 1, 7, 14, and 21 days with PCP (10 mg.kg-1.day-1) failed to induce variations in sigma p, sigma h, and PCP receptor binding. However, similar treatment with haloperidol (4 mg.kg-1.day-1) induced: 1) complete elimination of the binding to sigma h sites, 2) up-regulation of D-2 dopamine receptors, and 3) no change in sigma p and PCP receptor binding after 14 or 21 days of treatment. However, a single day of haloperidol treatment or in vitro incubation of mouse brain membranes with haloperidol failed to alter receptor binding. This study suggests that prolonged treatment of mice with haloperidol induces a loss in sigma h receptors that are presumably associated with certain psychotomimetic effects. This phenomenon is accompanied by an up-regulation of D-2 dopamine receptors.